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(54) [«IHO«»] ^aftSft^W—yS^X^rA 



(57) [*$WW*<D|iSH] 

«^*t««P)lzSicT-ill«^tl^MirogB»i:« (2) ^ 



(2) 



WfF^ 3 2 0 3 6 0 0 



^nsmKosp^j-t. (2) mmmmmm^^K)i^^^m 

(3) Wffi«ip^ftS:J:D«t>^2©^iSSfcTU-^^« 

c) &(t^Ax*^i|f^co^fiBtrBi'r >^-n)v^^ > h 

SB 3 -r^cDSjJtSa&SctC^SCT 3 ■o®S?5:-SM^A;^tC 

d) i}t3 3ocDS;^t-5fi^/1XCD4'<0^1 WAXfcH» 

e) H(ria3^cDS^£S{i#/tx©4'rom2o/i;^f'Ma 

X ® * «m 3 (D A X tCTOft e tlfc0f ^ cOSm Nf FbM 



f) m^&^m^Witmmmm.mm^w.ii\zmm^n. m. 
m^ritz.\^-ym^(^^m\zf^\.x\tmm^nx\i^is.^^ 

mm^tittu-^rmnoy^mizmmLxitmm-^tix^'^ 

[I!:*5B5] iiia3 0©S;a:5J^ifiSc®5-fe©«l©^ 
■p-&©^2W^S&7!)i«ipJ^&^J;Oi«<. me3':3<D 

c»*3S6] a) ~m(Dm■s.^mm.WiXu—s^m^^m 

>^^-/t;i/*is«r s 1 1 \z^mmWL^ >fr-n)vp^ 

\zm.'^(Dmmmfi\'< y^-/w^^ > \^'^^m-&-r^^ 
^yifm^^mmti>tll^>(D^f-( ^y^m^mt. m 
ta^'-f 5 yym^\zm■cxmm<Dmm^^^fh■t^m^ 

1 (D^nmzw, 1 comw^assi'MLxT. s«$nfc 

jflX-f ^y^tSrWb. ^)yift)Oy'5'U'yvi;m'&i)^^ 
« CD g g) *; U- -> X X A . 

L. ^T:^D^X-f -y^ttligf&cDSTSSfl^AXW-S-n 



A. 

mmmm 

-r t:X{rJ;^1989^7 7 B tBS(D*ait#ff HiSM07/3 
76, 812^«-gKilggai^T'fe-i>. 

(1) mm^tiTzmu^ (cw) . t>u<«y'«;u7.H-7'7 

h i^-y ->x 5" A <fc T#ica:fr ^ t L 

(2) HT'^-^iSJX'^^' h;KDg*?^tlfc-gS53-^^ 
3^ - y h JcS*J«i:-r -S X 3 It t) L < 

(3) ±j60U'-y->;^5"AW:rci&roi'-y>;/ KiKtj#*5 
J;Uf8l«7'<JU3'. ^(Dy^jv^it. i^'^^mo^i^iz 
mmr^m^^i'—yy hxn-co-ti-tiT-l'-^'^B**® 



^ffm 3 2 0 3 6 0 0 
Hif#fFlg4,673, 937^ : ~>* 3 > • W • T^-f t' 

jgia {CJ;^*H!ltfF^3. 952.303^ 

i^lS«$t<©2-3©^jS(7)0't-:3i:§|]«LT. ^'-y-y h 

tz. jiSfi7l/-A(r#Sti^)MiSS:©5t,, S?^£-5^ 
-mit\i^^mz^^t.-^^m^>myv-K\t.. ^ 

Omffcfelctt, ii()»af??lElSU-^vX7"AlcM-5 
x:3-fg^*^fl=Wt4£xSttt>«-5. c<dJ:5;^j:->X 

T^ATli. U— ^~>XT■A«T>^■^^£•:^^LTRF^I^ 

*^#ffibTfe, ^-fvv<r>i^m^. %i-'^\z^'^is^^^ 

— y-y hC0??ffi^tbS-CcD^ffltC^-5, i^-^-^-y 

vX A ©iS^iaiSl5iK»::S</^*nt;S: liFp^g gi d 
t'. JG:g^«;5:t^*<^SItS:ii-r8S«05'-y y httS^IS 



(4) 



Wmf^ 3 2 0 3 6 0 0 



mf^ct\z$>^. cov'XT^Att, ^^oma^^ws 

fr^ -1+^ ->X 5^ A t)-&*n'5 o 

y-y hd^ewm^o^^, lSi*;i(i^*JN*LT, Sift 

o ^ t, i :/ -> X 7- A i ig^ ^ nxi^ ffl ^ s 

J;^/j:^^2SU'-^->X'xASra«-r-5Cit). 
*fcgiJ«B«<i:LT. gf!i*«5l!El®->X^AW;tae) 

§ 6. tcgij© 1 fl<J«. Bits. <i:ro^i()i»fli:^K^©!g!i«:*^ 
e. W«i l> X 3 - i o -3 fcSffi * ^» J; -5 . 

7^ A *igtt-r -5 d t tC & S . 

T-A S:tl«tr ^ t J; o T Si(i*}^f^ro^±tt*5S:S 

f •sfcs6©>'X5^Aicfigffl^fn^. ::©w-y5i^->x 



>X^AT<feS. Ciro->X5^Att. Me#*<^l\/-> 

cintt. *^Bj«->x7^A*fii^fcs«)*!aijifT;&iS]S 

U— y i^X T^A .J; o Tj*^^ n-5o 

X/t— h I/— ^^i^XT^Af-H-r-SfccoTfe^. c:cD->x 

■:fu-^rj:ii<Dm^^m^mm'Ftii^\z. u—ymn 
^ n e cDfis^ (c i; T * e> i; $ tifc^aiffcfii 
croy;prfuXAtt, g<S3o«gSi*:#f^y 

->*<g^-ri., rtj.t:>t>. ^±v->, mnsnv- 
\zit^vim.^m^'&^mf]mn^^h, m^f^mifim-nz 

•OtlT (f^^cto-^, T;i'rfiJXA«^*ijE®;&|6]'slt*D 
7;i/rfiJXAtcJ:oT3tS:^nfcig*Mdi3883.--/ h 

td^ni^n-r. mmiz. mmumi^m) izL-ox 

7;PrfUXAie«fit*U09aL-.y F-t?«»ofc«^, Htl 
L. 7;Uz/iJXAtU:^Ai-€-tl-€-'tl390. 400, i\Oa.--y 



(5) 



3 2 0 3 6 0 0 



tztj.<i>i-£mmtmm-^n?>^o tils' s.>c^-c. nz^ 

J; 0 feBt^iyeiJE * B as L fc A7i««S<^fig *3fi* S O »C 

3-P«jgiggcSrfiefflLfc*5!ig(Z)miCD*Jg0iJT 

tt. ^-y-y h-t:R«bTmIIS3r3rorajfe^W3-fe©t* 

cD/t^^-i$'«, m^<^Rmmn<D^X'<nm^(Dmn\z 



jB u-y ->x T^A ©si»jftaiHiKic J; o T c:n ^ 

rJ'tt, «^«6Kp (.y''fX.>yr'>7sfj.V) . ^ 1 U'^^l' 

Jy^y-OV^iiimnibn, Mte**Aroa»»*3S«C 

jSViXt!-KSrj#-3^-y-y h*''e.cDX=i-M^{r»L 
T«M«*?tft:-r^. m2CO*i^0SJ-C©ffi^5'^'X>7 

•5. 

tt'J-fe-yh^^ns. xn-fi#ttd>)Jc<<i:'bM 

a3tt, *H!t*flFm4,673,937^<D02B*^bTVi 
S. 

H4«, *S|!|#ffm4.673,937^<75^2CS:^LTI/> 
•5, 

1tfF^4, 673. 937^(C*Stl-5lHlKJriiia*iiSnSiElK 

H6tt, SB, 5c<r>mt&i:mmvxmm^n^m 

^myu-A^^s-rmx&io. i^^BM\z^^i^-ymn 



(6) 



Itl^m 3 2 0 3 6 0 0 



Hlltt, S7 07P>hX>HlHll^<i:tt>ICfflVien 

So 

y«y hxp-{i-^<DM*a**-ry7 7T-*o. * 

^-y-;/ bxn-{f-^<DMSS^^t-i?'^:7T*D> 2^ 

laiStJ, 017 (1257) iZ^^n^ TpJ^^J^j ^ffj^ttl 

0®4>. ©«fi£M^^s^rfewt-r 
tl^— mSA©*a!t$f):^4. 673, 937^l;ai^e)nTVi 

m 2 0|HlSStt*@#ffF^4. 673. 937^CDE2A^ 

C(D[1IS&«. v^XT^Ai? D -y i752ix^TJU 
^''f 7'"ki'-9-%^gS54^, 3.5MHzi'Dvi'516, 



/tX :7 ^' 68 1 ttEH^X-f ?1 00 1 P - AX 7 -< ;i/^' 1 
Q2d^Wm-t^Z.i:\Zi:.-oX. SSA-SDlC^^tl-Slel^ 
fcgS:A$tl«>. SfcA6B«A*BJCO^t**tl. Pi?' m 
m -UxT^»§§70<!:K^5-«tSP5^r^;PP{cS^igi 

@ 3 \t^mWVfmi. 673. 937#CDia2BS:^LTi3 0 . 

dwniKtt, p>yi^>-y-T>:?'i04Ati04B®:;^i:»cx5^ 

T'J>i?'A'>K/tX7-Y;i'^'510t512<£lfAb, 7>y 
106A, 106B, =i>/tU-^T>7'l04C. 104D, 7>7'10 
6C. 106D. Xi7JL7^J>ifT>ZfmC. 108D. ■Kffi^^m 
SI 16. SffifUXP-^-f iSigat'f >5=-i^ 

3a5l^-f >hK4SrBB3{rS^f •5C:i:CJ;oT. S5A~5D 

0 4 «*H<t#f^^4, 673, 937^<OH2C^^ UTfe t» . 

d © Isiifs «^ s ti-ri' « * ^ ^ s . 

E5A. 5B. 5C«ff/i?SteI8&T-*0. l/7;^ci7 >5'514, 
3.5MHzi?P<>'i7 516. ^'-f 5>y%^Si518. m4^ffi;X 

^520, 30dbT^^'X>7r->XT>7'522, Xi7XT'J> 
i^T>7°524, {4ffln-yi7;|/-y526. •^JU^/tX/^^ — 
h«lttSS§528, 67/f s^^^^tvW— :$^530, lOms* 

m. 673. 937^{C*^*1.5lHlKCgE«i$tl5. 

PalWlSiliM**, H7'7-ffi«?8il5"A' L. < tt520~524 

(S~S2) **-rSlElKtCJ:oT*i&e.*l-5. 

6 tc^^ns^Wv'-y >xp^Bi7 ic*3t,iT^m$n 

-5 <, U- > V *;UA6~A1 7 1 A6A~AI 7A 
f*. lgi|S*icOffliaS:ii«L-T. (->>;* h 'J 

izm.m-^n^(^\t:inimmi^<ommx$>K>. i^-vs: 

S20 h*:/^— $iJ1B^-v:^;i/COffi;>3iri5i^T, t>t-:3<D 
(Slg«»3t^Tra»l©) fliift&/«JEa W'f-i' (FY 

c) «K:/7— ^[EEA;b^^*y^'-S(lP^■v4i;^®:/- 
h X H 5 yi5igS54otc:iiiSo 



(7) 



#W^3 2 0 3 6 0 0 



ms.%M<t£i,. K:7'7-ttJEtto~svDc mm.) 

(PLL) 526©&*B3>/t^-5'©ai:^X7-HEECJlD^ 
(S6) . J)jliTmJE/'J^JS»:3>/'«-5' (VFC) 
215ns (S7) o Jl)ft»n>/N'-i$'ai;'3«h*7'5-Jlj^ 

^Srl28fgb>tt)«TfeO (S9) . :i<DmMtU^ny 

7.7-T^)ytfn>\in7.y^)Vi' (sbpfs) siotsiz® 

4" 'i>JliS»Sr^iS^20Hz~ 14. 4KHz«teH F*qTiafi-r 
S. ;i©^fe»«gHttH:/^-j*ai0.3~200V'f 

8<;3ffl:*3^i6&Sr256TI^SLfct>©Ta5t3 (S8) , SERF 

i7D<yi7o^&&Tt)fes (S9) . z.<r>mm.m±. {44g 

CD^'— y<y h*^e>cOU— i'xn— , (2) •^ji'^/^x-c 
MoT^fcM^xn-. (3) aaf'^^^'-y-y 

ccDjc^icbT, st%mmf£i^-y'y hi)^^n^nrz 
wmfmmzK^KKm\zmtf>ibn^. c:©h:/7-*iiw 

-5. 

Ky7-JliSEl^<OX/\>*t20Hz~14.4KHz (H7^7 — 
m3~200V-1';P/^ra) ©fSHl^T (S2) , X5=-7U 
yi/mS. (S7) {CioTXxTU >^y/t> H/tX^^;!/ 

■5. c:©«ffiS7«K:75-«JES4ro^fht. •Efflo-yi7 
igittis©ffl:^j X ^ -sffise t 5 §1 s a $ nfc fe©-c* 

S6 (-ri^j:t)-^X7-«JE) OT'-hX h^«;/yilj:^©i^ 

^^ii^^-^-sytJ&tc, mwi^/mm:ny/^-^ (fv 

C) S7Ci@ie)n-&WtCS2~S4TJ^jSSc/«JE:3>/'?-^ 

(Drzisb(DiS,m!£m^m&tm^f^^mm^yy h {S9) 



ttO, ^—fvhUvi^^W^mX^Xy^^i, (BBS) , C 
<y h(DK-7'5-)l2St^S2(D128fStC^^^n (S9) , 7. 

2. U2) izm-r^uyi^yx.-(xmm^mrfzst>\zmmi 

fCtt;&r6)H:/7-«IW«ll2tCii€,tl (A17.A17A) . ^ 

-y-yho^rfi] (E4) tifiKiitfflrffi^aisiio<om*iw 

JEtt. 0~5VDC (itgit) X'&O. 5VDC=1007'<— hi? 

AX7-c;p^'Ti, uiT/-v5^ttJ:*7»rJ;-pTI^*$nfc 

1£S7 fc^gl $ n, -etffi ayi; )V— zf\? 3 >/t— ^smz 
c:<Z)«JES7«2 0«)Slfl*^6!5:S. t^tott 

efflp>Ai/-^s67i^5f#e.n-5x^— z. 

ifi»:S2*^e.#5ti-asjE-r*s. ciro-9^-v4i;K0SiS& 

ms4c^^^n-5. cico«jE«-r-cfc#&-rsx^TU 
^i^ttflEsefcjin^^sti, ■ei[ffip yi7;i'-:/tt«v>;&©Si 

C5U1:^3X7— SJEtt-tfnt^SO (S6) , «JEES4fcnt*3S 

UT, '(4*aP'yi?;i'-:/«^ffl-r3k-u>h^iSEIS:p 

^yi/tc-fe-y h-rs (S9) , Z(D-/a±x\zi5r,^x. H;/ 

^mt^mm^stiitii^. z.<Dmi&mzii-DX. uyy 

-ii^Jl^ (.'fa.—7''<\tA^pI^) COA;UX3?i|S3*^^ 

U, c:<D/i;i/X?!l«DC«jES4i;:iK-& m^) ^ti-s. 

DC«JES4®IHi«. !3ijW/'?;PX-C*«$n«Stllc£© 
fitwra-f >7-^*'U-^'536^am!K«»Ct3<*V fJiCfc 
■&A;I/X U ;^ L' >x;1&^ (recurrence- frequency) 



(8) 



l^fF^S 2 0 3 6 0 0 



o~5xt^;i'hcDPBiT' (S4) a^wtc^fkb, :in«^)t 

200^-1- ;PSTCDi5'-y-;/ h co4i*tMS{Cj±C»Jf -5. 
Bfrl2ile@#fFm4. 673, 937^<D|11SS©JS 0 

•rs*v ^ t 0 ® t7 > 

Wg$T*0, L;^c7>^oT, Sg>55, 555<@(D7U— A*^ 
^L^'S. ilHl7L'-A620tSfB:7U— A6i2tt9 0«':;/ 

M«7l/-A6lOiS{l7l/-A6l2S:, iHM^tlfel/- 

^U^. 2l«:7U-A610a:§«7U-A612CD-^n^n 
tt> ji{i§l*>e.9,0007-i'-h©iSSit~ffi3b, 
>F>5'614«1,0007^- htCfflSf So 
E^^?n-55^JS«3JT«. 3lfB7U— A610tt6l6, 61 

8, 620(D3'D<^mui>mm^mmi)^^fSi^. mmvx^ 

dOdttt, 24. 125GHzO^£p)ljg[Sc^fflUT. ^Fa^ 

mi CDi^j^^'f >j$'-/\-;U6167?tt. Mrfes^)i?SE 
S:J;OO.OOOI25GHzjgti24. l24875GHzl::@^^?nfcm 1 
OJlifiiC75iffl(rie,nS. 0 6tC5^^tl.5<J;5tC. mi© 

/\'JU620«-^n-€n, m4~m6<D':7^'>H>i;<hm7~ 
m2'i7^ >H>i^J;lO®<> 420:7 ^-h©ESIlC^^^ 



<D 7. 7" A ffl ^ n T i t i . 

m2<Dm^mt, f^4~-m6<DO^ yi^o^mr^m 
a^mtmmm^mi. i25GHzjco.oooi25GHz$jnscufc 

Ti^Ct)-^24. 125l25GHzi:$n-5<, 

my u-i:.R2xmm^n?>, uiimmiz, u^h^itms 

C^-Oh'-i^JcOMl/^FBlSiT-feO, master's .ii420:7^ 

mso^ >\^'yp^x'm2(Dmmm^^m^n^<D 
m3(Dmmmtm.mmmmA.mGHzX'$>D, mi, 

8, 9<DC7^' >K>:7A^e)^C-5m3<OJ^iS^-f A'Jl' 
620T2IM;Sns, ^3 JlS[ft«, ^ 

Tw-:?^ >H':7B8iS^ici&ss H:/5-5^-v*;i' (do 

Sffi'f >^'-A*;U-C.^W^?tl-5, Rli5j;t;R2<DS«'f > 
AJ|/i:l^«lfC. S«-f >:$^— /tMCfcO. 86jtx s 

9<D>:7.<' > HC'tt^i/iTiio, m<DBffnzmmx^^. 

07lc^;SnS7D>hx>H|HlK7IOtt, 3OC0S 

A610i:§jf 7 A612SrM^T-5fefe(rfflt.>^ns. 
c:(O7D>hX>K[HlK710Hi0fctt. y>y h:*^ 

^-f 5>i^^3fe§§712(CJ:oTMia?^?ns. ^$''f5>y 
^^S712«, «?P)^&Sc^llfi^Jli:J2^&^LT^El 

STiiiT^-r >?3';wMic$ijffli-r s. ^icD©jta9«, ^isit§7 
J4, J5, J6^^n^*n3-:3roS;^cSS«1S/ail|?-\';^; 

;i'KK K2. mzmmm'A7.-( •y'^m*)Wz.-r^:ih\z^ 
6 (Dmmy u-A6iots«7 u-A6i2^«^-r 

So 

7P>hx>KlHlS&710tt*fc, ■7'^T>7'714<i:. ft 
■^/IXKK K2. K3CDfcJ6©D— AX7w;i'^'^£Wr-5. 
mS«^/1XKK K2, K3«, S5^-\':^Jl' (HlO#Hg) tC 

■7^-^-716 (0 9#M) Ob*— Ai|i®|lHF^<::$>-5-r'^T 

^i2o<Dmm^t^x^^^u- ^'^m^A^ iUft $ nrz 
mn^s.»t^-7-iifummwmzmm$n, z.<Di3 



(9) 



Itfff m 3 2 0 3 6 0 0 



fcd^-CibO. •7-l'i7D«|Bl8S718ICJ;oT, RFS+tJ-? 
2 2 * L T U T > y 7 1 4 1 a - / 1 X 7 ; 1/ S& $ 

714«, «i)lig726Sr:fr-LT. 3 "rxDSilSmilifi^/IX 
(l2:<tt«^/1X) KI. K2, K3l'i*J^$n-5. «sSii72 
6«, ^'-r 5>^'%5feS7I27&^e><Di'-f 5>i^«^J3~J6 
CJ;-pT^{a?$n-5. ^''f 5>;y5!^Sg712C«. 3. 5MH 
z^o-yi7 728;^il/7*':7>;5'730^:^LT«$g^fn^. 3. 
5MHzi7n->i^728tt*fc. &S«ail|ffi^/17.KU K2. K 
3l*3©^n^n20KHz^5|ia«l[D-AX7-<;i';5' (LPF) 7 

32icjii^n5, 

a^ft (cw) y-r^t-H^-f y©:tf>jifig§720tt, 
0 6cD*iifi:7U'-A6iorto3oo;ij^ic>'7 hi^S 

nik^-i >:5'— /N*;U616ICi3tt-524. 124875GHzro^ 1 © 
jliSftt. ^niC^<^2JliS[^'f >^'-/N*;i'618T©2 
4.125125GHz<DB2^«»C. ^E-LT^ 3 ©JlKSfc-f 
-n;U620-e<D24. 125GHz<D^^Jlftict75>^fj:.5o 
y7>7^^*-7l6fCJ;oT^-y-y T'f 
D&|iIgS71 8fC J; -p TRF S +-y-722 {Ctti^ ^ n-5 - 

n-5 3^cDj^jS^cr)^n^'n<D'fi:is^M*^i3ijf -5. m 

hcDiltt. ^'-y-y hOEfSIS^L, K:/^ 

-S!i»fi^Ax^-g-tjm^/''^xKi(D'e)[^a-rtiu~ h 

*«-r. H:/7-^»[»:«, :feJ;-?-20Hz~14.4Hz:^— 7^ 

H:/7— ^^/tXKUS. 20KHz^5mfi:D— /tx:7-f' 

=b#-rs, U>>'«^>'1XK2*5J;Dtm2 u> 

v«^/tXK3*)20KHz^ 2 ISficn-AX^ ;i/5'734** 
•r-5. H:/5— {i^/'^XKlrtCD20KHz^2m&P— /tX 
7^';P5'73405ttl:^tt. 15dbT>y736«r:^M^TS«g$n 
-5. ^l*3j;t/^2(7)lx->v»«^/'«XK2. K3rt«)20KHz 
m2)ll^a-/tX7-Y;i/^'734tt, mh^yzfu^yi^a 
>7>:/738<&^LT]a^$ns. 
@8«. @7cr):7O>hX>h*|pIK710W— gB5^Sr|¥ 

tC. ;y>j^{i§§720tt, ^iS§§ (^v^zlU--^) 71UCI1? 

iSLTii{i7 u-i.6iO(0 3-3cos;^£^)^jg^SS:*«$&-r 

812*#-r-5t>©i:LT08 »'S^$nTVi-5. 07©^' 
-f 5 >y^^^712«. U >^^;^'::7>:$'D v-y i7[HlgS814 

Siifflfi^STX-f •y5^812t«il§g726i:C«i^-rScfc'5t3 



'Oy'?nQ\t.^7 t.mm\^xm^^t\.^^o\z, s.smhz 

i7D.y^728ir»«8$tlS. 0 8(C^$tl-&J;^fC. 3.5 
MHzi/ D i^728tt3. 5MHzf!SSS:*L. 1/7* "i^ > 3^730 

tt7 : 1 jgE^^mgg * #f S , 

-5. :tf>jil«S720<D^>^^'f:j--K (;tf>5Si6S) 
^Fn-5fl£EtCj;oTSlS-&. ;tf>illfiS720JCj:oT« 

iwm<Dy\zm^.k (->-'jr>->^;nc) itirarso « 

cfc o T:tf >2l«S720<D^i8ttSC!&^^fcS. 

{t#/1XKli:. mi U>>'ft^/1XK2i:m2 U>>'ft^ 
AXK3i:»rS05J-tt«. C:<D«^li»5^)-mi. ffi^/tX 

KK K2, K3«t/i-rn75MCitl?.n-5)liS^<&:tf>jil«Sg72 

D->*>yi?814«, :>J>mm^720(D^^:i—)^izmm^tl 
*«JBEt, C:nfCJ:oTSimS720*»e^lK^ns^iS 
^i^rSiJffll-r^o J^?S^^g£§i730«. ^JgS728«3.5M 
Hzjlj^^5r7-t?^g:LT500KHz(Dilgt^^^i;, Ctlti 
U >^^:^;':7>^8i4{cEnJtiQ$n-5. CWJllSSC«, U> 

>^8i4o 9 trxD-en-f n{c:teviTa 

-5. c:©i^«3-:?cDtB;'3«M^J2^#t^-rsfc*»c*t 

3o<7jai:^*«*t*T*T$n2). ij >i''*':7>5'D>? 

■y ^814F»9<^glJOn->- .yi7[lIgg«, S7 tMiSLT^'^ 
JSO<D^"f 5>y^7'-hffi^J3~J6^&«^ 
i^fS. i'-f 5>4^y-h«^J3~J6tt, «i3g726lr 
a5S7:^Di/^X'f•y 9^816, 818. 820*S4tWb, Z.tl\Z 
<t-:>T^'-y y hX=i-ft#*Kl. K2, K3©iti*^^a^ 

;^tffi^AX(rM0^J-ij-'5, 

U >i^*C'>^'n':?.y^814«:^>3lfiS720<7)^SSa 

■>7 h*ttiaii-r«(D-e. 3-^©agK-r5^o#it (->- 
-Aosffi-f >^j'-/'?;m, R2, Dcir^n-en^jjSL, 

0.86m s ©g$^*-r2). ;:«f>jilI#g7200D3»[»®X 

\t. 'tn'etKDO^ >\^'p6ii(Dmi^m\z±»mm-^n 
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fc/j:?,, ■/U7>7'714©ai*«7±D^'X'f -7^816, 
918. SEOCO^f^-r^X-r •y5^«::J;oTRiaOD-/t7.:7 

<Dffi^910«m 1 (24. 124875GHz) tcmU, 

S. m2C0tt^912ttH:/7-«^/'<XKlWRFffi-^ (24. 
125GHz) {cm-T'S. m3 0tt^914ttm2 U-^v^M^ 
/1XK3®ll2ro;iiSS: (24. 125125GHz) izm^^T^. ft 
1^910. 912, 914«, SCtCtBoTSidm 

X^;P=^i— Ml U'>i'M#AXK2lCj3ie)tlS. 24.1 
25125GHz-t?2l{f $tlfc«-^«> MS-:?^ > K'l7(75BBi(&Bt 

2 U'>v«#/XXK3»c2l^tl-5, Sqtf^gi$Sc24. 125GHz 

— A';UDCT«. Rl^x;!^;i/^— « Hy^-ff ^/IXKHC 
m^tl^. mi*3j;U:m2(D^>v«^/1XK2a:K3.h(D 

fl7U'-A612WS$«18M s -r^-S. ;i(7)<t5/j:S$ 
A«, mi htC9.0007-< — h (*5 2 

•T-f;!/) <7)^ttl/>>7^WL. 7l/-A-^)t^i9iE$nS 

ffiSH^fc-:?. 9,0007w-h&Sx.Steffi(i, S^lW/j: 

mm2oy ^ - hix^\zm(D^-y':/ hd^^ffiu^cv^, 
fzi^x\ misf>xis.\,K 

miQh^tz, 3-:3©S?5:-5«^/'?XKK K2, 

2.315KHz0^jgjg^ (closing rate) I'^^fS-T-S. 
2. 315KHzT<D-aiS^d^0iJ t LT«5*mT^^-5, 

^7 (D^m-^m^^ttj^^iz. mi:fej;afm2row>5; 

M^/t:^K2tK3tt. 40dbn>:/^>y-!*-T>:^738**-r 

ossnM^s^-ry-f ^5-yij/ai|iik>v (^jjt^wy-i':?- 

5-;/i7«JIl'>-:^«l~10.000 (BOdb) X&^) *iS« 
^-e-^. ^'-r-^-5-y^U>vSl~100 (40db) \Z^X 

■5. z.<nziy:rvv^T>'fm^^^ii. ->7.T-A«llti 



■5o =I>yU y+»-7>^738«. 7 - HA'-y i7;i.-:/ 
7-ft^A7.KlT3'-'/-y hWcDiHaM*eM-rSj65.S 

•5<i^^f1=#ttIsI8Slll0*S^LT(r»a. CKDHBStt, 7 
D>hX> HIsIg&710(DHy^-ft^AXKlt. mi*3 

i^u%2^^y'Jm^n7.n, K3*^ee»i*ii«*«-r« 

^ttfefCP"^ (^«:raw) (i^SBioaiU, ClOJ;^ 

t^mmzm.nv^m.-t^mm^fktc^, cn?,©«aE 

l^i;<«^*fr#tj-|Hl8Slll0fCJ;oT^fiK$nsV^ 
<0*^©2Jt^7 7-y^tit>fr. 7^-^':/D-fe«y-t}-fC 

{t^^ft^#itiEi?siiio«, s»t (feK«KS) ^sn 
©^ffii: it«»j-r s Dca :^«jE *fi£-r -5 iHiffis 

1112. DC^t^ir-y h7>yill4. 43J;0JDC7>:/1116^ 

XA/ U XT^^Sl 1 12**-r-5 4 0<DP:tf ij XAT > 
«^ti'HP->>^10tC*HSt--520db«'^<k*-rs« 
»(t<&«i^-r^. ■^nt^)x.n;tf UXA/'JX7^^^11I2 

11^75^:7 7 10, oooT^{t;-r-5« 
^, 80dbCD7Ti^^'-T^^br5. ^©SEEtt, 

^\.mm''mm^\z^ni-^n^mz. Dc:ty±y h7>-f 

1114T'7^-;l/^'$n. DC7>yill6fCj;-pTtii|i^5n 

■5. Dcms.\t, ivoi imdbcDmnm^xmm-t^ (4vdc 

=80db) . DC7>7^1116<7)tU*««#^««JEE*«i^ 
■r-Ay-fX^nT (system noise floor) <0:fed;-?-8db 

its) «, iaa«ic««^L#i/ifflfWWiii[^iii8«)W*n 

0 7<D:7a> hx> KlEl!S710«K:/7— {i^/IXKl 

coai;^«, ffl^^«=#ttiEiBSi 1 loo v^^-m^mm/^ 

XfC3ie.n, ClW/^XTKy^— fi^/'^X©Pr> (ra 

w) m^^mmi^x. ^ti^^mmiz^-Yy hr^^om 
mmizitm-r^i)cmmimtvxmt)-r^> mmmm^ 
TS^^ns«^<Dina«, ssfg^u-Awm?':'^ 

-h«. U->v?fi^AXK2, K3<DXK:J&t h-y^-fi^/t 
XKlttC*5ltSlt01j^S[icTfe-5. ^>v(t#AXK2, 

j^c^iffi-rtu^^fiasi^fT^. K^^-lt^/tXKi 
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Sr-^tr. Hy7-(i^/tXKltt30db7'-<x>7T>XT 
>:3'"ii20*-&i5^, c:©5^-<x>77>'XT>:/ttxi7x 

TU >yT>-7'1122^^M^T&ffia-yi7;i^-yil24t67 
U s»^S:i->U-^'1126<hCg^l^$tl*. 
l'-3'1126«)l&Sc/«)E3>n-^'i:LT<a€r. lOOm 

1134. *3j:t/C+ 2 7'J ■;/7'7a>yyil36ttt>C, fiCffi 

SBEti 0 ~5VDCO«eHt:fe 0 . 5 J}^;!/ h tt^M200V'f 

Zf—bT^hyy :/IMKl 132JC J; o Ttflcffi n -y ^P-T'l 1 
24(DtB:bx^-«JEI:J!jn^^n. ^CD^«JE/J5&»:3 
>A*-^'1134tcPnSD^tl.5. mjE/)ljS»=i>>'N*-^'ll 
34«a;^fi. Hy7-/lS[Sc«256m®)lSE^**b, 1 
/27U >y:/7^•y:7^1136*:^^LT, l|i:feJ:tKm2k> 
v'm^AXK2, K3F^«^4MMteX5"TU >i7'/\*> FAX 

7-(-;u^ii38(cM?)n?). z.n\t.^Am^7.y-7^)yif 

A'> FAX 7 -C JU^ «^2pJljSia:€:. ^iSO. 3~200-7-r 
;PcO«jfi3*«'IStt*tl£:fS20Hz~14. 4KH2©iefflI^TP 

/\*> KAx:7^';i/^ii38(7)i^S$nfcfij^|gci 
>/\'-^ 1 1 Zi(Dmtsm^^-r;& D > A' 

-:7'1124*iF7'5-fi^AXKUc:^nfc«^<^^-y-y 

Uio\i£, S*5^nTU>v'M^AXK2. K3©^;&-eiKli# 
Sns. B(riB$l*?S:S»[»tt. «ISc©5'-y-y F*^e© 

1/— yx3— ^, tgScWAXd-^ejgoTJfe^ff^xrj- 

tt. «:*:«i|i»*#-rsF:7'5-fi^AXKHc*jits^ 

Tc©x3-©^stt«'>-r-5. 

-y<y h(c*f)SbTM#j^nfc^>i?«^Ax©efflif 

m\t. m4lJMteX5^7"J>i^A*>HAX7-i';l'^'1138{C 
J;oT-€-<D<a<D^'-y-y htetaltffi*^eiJ-ll^tl. 20db 
7 >:/l 142S:^LTX X7 U >yi UOtCii e. tl 

D -y ;|.- 1 1 24 ^fPD)^? •a-TS^©^' -y h ^^SS 



20Hz~l4.4KHzCD H^^— iiaE^X/^> (B#m 3~20 
OV'f;P) rt-C«. m4iafi!:XT-7U>4'/t>KAX7 
^ 1 1 38CDIE«g;^SIIStt:r- h X F 7 -y :/IhIKU32*^ 
?,OTX7=-7U >^/«EEf'J;oT9i* <9, ■fiiffio >y i7;^— 
7'1124S:0 -y i/f^. hX h^-y-/lHli8S1132(C<to 

^fflP>yi^;U-y<0ttl:^X7-«JBE<hSriDm-r-S^: 

x5-mjErom:^x F 5 -y :/©^ScS:Jij[in;^1±-5fc«) 

oT. ig«m]KE0^;^t^;!»-ttS;^n, fflj^fJ^'-y-y FM 
«yi7 cD;tJi6tc, 1/27 U yz^y oy:/m6(Dmtit^ 

^-fv Vif'^hntcU^\t. ■eiSD-y5^;i/-7'll24 
7t)^^<^X5-mjE«, iS'-y-y hP-yi7 (@af) ^Tht 

>A— 5'll34'v.©X7^7"J >ymBEA:^'b^{tL;5:<:^ 
^. ai:^)!?^^^. gfcP^fj:5'-y-y hWh'y'^-Jl 
!S^<7)128{SlC^^$tl, cnirJ:oTm41llifiiCX7^T 
•J >^A> FyiX7-<;i/^1138<©i'P-y^7JliKfc2:«ltll 
rs. /t>FAX7-<;i'^'lI38tt, S*?*nfc5' — y-y 
h ifi L < «^ 0 (- Wr S U > i^'^lCffilt^ 

S^cSffiffllf^tt. 180- U>s;«feaiSgn44<i: Fy5- 
:^?|6I«IWS^46i: fC<i; o T«BE^F tlS 3 >A W-;^ \Z.vk 
^tl, hU>'Xi5'1150(^m:'J©^— = :h;H148-e* 
S^^tl-5^-y>y h<Dti^Wi^j:::^rin*S^. lOOms^S 

mfi'f >7^i^u— ^ll52^^^LT^gl^*^^>s. U'>5? 

7}^;Ph«iooo:7^--h(7)Sgsi$«-r. WIBSi^cS{iffl-> 
7 Ff«a«, m4iii{ax5=-T'j >i^/\'>FAX7-^ 

ll38irJ;Sft^JgSI^<D^ — 5:*-JHI54, 1156«tifT. 

/-tX 7 Jl/^S' 1 1 38CO / <y ?^tfcS:b J: T5l 0 f^75^n-5. 
±j^a:[lU:i&ffiT?«lSSn. ^20 (SSt^tt-^-tlEAi 

Jl^{cJ;tjT«. ffiffia-yi';l'-7^li24ttavyi^L;* 

-y.y hA^^^g#:roxr]-*isi]>^co;u- h-eiBf)*^— 

^'v'X-f-AJCMo^cfeCOSrgMLfe^ (v;i/5^>'tXS 
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try hyyyifmmj^tii^n^. 

Hljfi-r S i^r*^ « 0*» tof -5 d t tt i: 0 ^^JtiJS' 

U >^5'T>yil40(Dm:'jlCt3ltSf4ffiS>:7 ^2 1^ 

■S, 20dbT>7'll42«m:t»«^tBx7 hjE?£jK«, Xi^ 
X7U>y7'>:7^1140lrJ:oT2»$n, 1*^7— :3&rn] 

«iuisii46i^<z)DS7U-y:?^7Dy:/t:2ie,ns. mi 

> vfi^/1XK2»C*5lt^X XT U >y T >:/1140O? 
t±l:'3{i^«. m2 U>vm^>''?XK3©Xi/X7''J >i^T 

v^t^fz.^\zm.m^n^. mi u>>?fi^/ixK2©« 

m2U->v<t^/^XK3<:Ofi^(CjlM-r-£.«^«, 

^ttffl^j«<5<^:g$ns, mi u>>?«^/ixK2©« 

7 U-yy^n til z^'yVV-JT.d' 
n50^-&tl64f-v h->7 hl^v^X^llSO'v.h^^n-y^-r 
■5. 7'J-;/y7D-yy>6Smi U'>>'«^/1XK2lC*5ViT 
65ai^-9-'fi^;i/«^tC-fe-y hi^nj^JtSW^tt, m2U 
>>'«-^/1XK3{C?*-r^m 1 U>>'fa^/1XK2CDfi:ffl51 
tl1*fflA^->:7 ^-^>'X^1150€::^^LT;5'— 5:i-;ni48t:: 

e^u. ;ic-ch'7'5-:^[fi]X7>yy^sg-rs. m2U' 

>v«^>''?XK3»C*5tt^&ffi**m 1 U>>?^^/"?XK2® 
X^'1150«. iS'-y-y Vii^Wm^^^At.'^^IS^^Z.ii^ 

^lHl?S®j;Oi¥^7^j:01?*^. *JSiiiijtct3t,iT«, mi 
U>i;«^>'1XK2«. DM?;i^^5-y9" (t>L<ttX'J 
«y D y y) 1146CDX y h U a -y ^ A*> »'S5 
iBS^fti. m2 u>v'm^/-^XK3tt. 7U-y:/'7D 

11460Qai:^tt64t:>y h->7 h W>?X^1150«A;^'^<i: 

X^;<|t^ffl$n-5C0*tiff ^ Lti) . XU •yT'xny yil 
46WQ/^- (SfiQ) tb:^«->X hkvX^J'IlSOWJ-fe 

iiso©g-fe-y hA:^^::^!^^!^*-^^. z.(Ji=yyvV'J 
^U7$n^. v'X hu>'x^'ii5o«mi vy=jm^n 



>?X^'i:tT. ^: hO-^tt<OMC14557BCPAi*^. i^X 

h u vx ^S' 1 1 50«m:^ « H -/^ X ^ >y 1 1 48 1 

-5, 

±M<r>^o\Z. aif^fC*5liTmi U'>>'^^/^XK20 

«^*^m 2 > vm^/tXK3(D{i^CjlMT^«&«> 

x'J >yyxD«yy©ii4605tB:l3tto->*:*j;n-e*S. ^1 

W«'&©0«012B»C*$nTV»5. ClW0»Cttmi^ 
>>'«^AXK2im2 W'>>'«^/1XK3TOmj^iE?£& 
;<»<}SA>nTt5 0. K2<Dffi^«K3ro(I^fC'&ffljl*abTt> 
«^/tXK2±fC::7ayi7ft^dt^Dfc^. fi^/tX 
K3*^ X >J -y a y y 1 1 46'v©7^— ^ A * D * 
1-C&-50T, XU <y:/xn.y:/ii46<om:^Q«Pv'* 
;n fr-t-y h^n^. 

XK2<D«^0{ttitt, m2 l'>>?(t^>'^XK3<Dm^(Dte 

ffljcifefr-rs. m i U'>>?li^y"?XK2d^f) 

W ^ D y ^7 fi^*i X U -y y X D -y :/l 146(^21 ^ tl-S i: . 

m2{i^/ixK3*^e.<DA*ttPv':^;uo(c;ia:s. -E-n«i) 

^, XU >yyXD-yyil46«Dm:^Qfen5^*;i.Otc;S: 

mi U'>vft^75im2 l/>-:/<I^tC65-9--f XJU (65tt 
X'J •y7'XD y7'1146i>'X h U>'X:$'1150*jl^ig]ffi 

*«r) iltisil^tt. p>?*;nttH:/x-^ri6iX7 

y^yiUStLT. S^X hU'S;x5'il50*>6.(Ottl^lt:i&: 

So 

X7-yi^«. i'-y-y h*^e.©xp— (i^74<+^i'tcH« 

bTvX^Aro^?[B*i^w#^E^^ab, ^:cDxn-« 

m 1 w>>?«^*«m2 u>i^mmz9cn-r^m 

■^m^-Ot>. X'J -y^XD-yyiHeiii^X hl^v'X^'ll 
50i:tfclC'J-b:-y h$n-5. LfcTit-^Td©^© H^X^ 
-*l6lX^-yi/'ttPi?;«7;i'0T?*0, h^^tSii 

24. 125GHz(D^i*;gjSS:SrWr«>2^^BJ<75vX^rAT 
tt. ->X h i/>'X5'1150©64f>y hti5' — y-y htCfS]*^ 
^|if|16'f >^©i^l(l&«-r (d<Dgg«tt«jSi&<t->Xh 

ui?x^'(7)a*?$nfcgsctfe/j:oTgi^b-r-s) . r 
^m<r>m^ ()i?s±. *s(/^tt)Sss?fi»c*siii#:) t^c 

>5^JltJR8U— ^'S'XT^ACti^^^nTti^CVii:. d 

COW— ^^v-XT^Aw^gCfriast^ni^iti. d<oj;5»c2^ 

^mt.. l'-^'->X5^A*t*-^SSfil©!^<*:*^e.<D^l/iX 
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mWzitW^O^-yy hm^ (persistence) /m 

(1) ^-Yy h(D:Bf^\t mm^m^^M ^^mt, 

(2) ^-Yyh<D:^\fiimz^n^ r^jgj mmt:-'& 

y7-:i&iS]7 5-yyttD>?;<j;i'0{::i^j:-5. 3''f7*tffiffl 

m*Tiin, 10007W-h®ffifltf'ffi^-r-5O~5:4?;i/ 

40OT{ii;»3lC*5t^^fi:ffi->7 hmj^jfe«> 180° U>z^m. 

aiiiii44i^<DSpffiMORy- htcinens, 2-p<7)y-h 
■rn*^sn«. tti:*3ti5 7}^;PhtC7ic^. C -180° CD 

bT>'w';i/^u >y$n-5). 37-5^;ni 
7>:/ii64CHiSP$ns. 

«^^fr#tt0SSl 1 lOtt, tb:^^- 5 168T-1' > 

mmmmw^f)^^^<n^-fv hxzi-<!ii^i^{c->x5^A 

Xyy-jmnn-xn. k3. ab-si^^H:?'^— (i^/tx 
Kl ©ti-rtl75^lc^*e^*ii^n^ d i tc 0; o T«iai ^ 
n> i:0 2O<7)«^>'1XPBlC:te(/iT=blii|iScW:>C#JicT 

m l*J:y^^2(Dl/>>'{i^AXK2, K3[*)COft^;^^30db 



^«Xi7XTU >i^7>7'1172*ajaLT. 67a si*^ 
^:^->W — i5'U74(C<t^DCU"^;HE^i> 100nis||2Ml 

nc^n^. -f >T-yU'-^'n76(DtiS:'jii)E«. h*:?'^- 

M^/'^XKlOT100His?g 2 KBtS-f ^-T^i^U— ^ 1128*^ ^<DD 

CU'\;i/<hJtt^^n-S)o U>>?ft-^/'^XK2<hK3(r«^tl 
^'tUSSilW^-f > Ha>AU— ^ll78*i*-&, 'i?'!' > K 

^ny.U. K3, $.^t,i«K7'^— {I^/1XK20D^^-rnA^ 

Ttm^ (;i-/h • xu^ hpx.y^) SB*^e,5I^Ui3 
nfc«^«, 1.2ms*^^:^vL'— 5'fCj;*1.2aisitSI/'? 

^LTSIi^tl. 200ins^2Jll'e-f >^y^-^ll86{CJ; 
oTDC«JEfCiK^ («5J-) ;$ns. -f >7^i^U-^'1186 

j:®5'-iS':/n-t«yth«, i'-y-y hroiESI, a^A^O 

«!9<^)^S*X. fe-5ti«XTA*-y^<7Jl^|g;*f, Sl^ 

® ^Jig fr 3 ;^ «?) t' ffiffl $ n -2. „ 

gS7t0<D§«^a5^}-{Cj;r3T^ltetlSS«7W-A612 

rto&s^i'f >^'-;";;pRi. R2*3a;m)c«, ^ti^tim 

ma, ^4. ^6. ms. ^9 '^7^' > H'i7tt 

jb-^-:fzyXy^A^^t^\zmm^ti^:it'h-^mx$>^. 

mm^i^tii-r^tztb\z^mmn^ H:/7-«^>'txKi. 

U>vm^/'?XK2*3j:y:K3(rJii9 5^-tt-5tli'5^ 1 <D^ 

«gcsa^T, m^<Dm^m'Pt(om<Dmn■9!}:m^z%m.m 

S^$n-5«M«3JT-«. 3-pCDSfi^J^ift3gc<i:. ^tl 
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$.-5tittft<D) 1t«^^fiK-rS3 0<Dft^/1XKL K2, 

;^K3S:<t-LTjiie;a:<Tt>, 9^mmm(o^mzmm^n 

ii/SifiiiS) £«itb-r^fcj«)icHy^-«^/"?xKi'v^ 
t nxffiffl s nx t) <fc 

'f >3'— /N'^Peie. 618, 620Srj#Of^*5 0{C, 2 0(D-f 

4. 125 1 25GHz (0^3 1 © i5"f A-f > — JPXSI 
fiSn. 125GHzWm2«)^Sc^*^|g2CO^"f A-O:?'- 

A610?&«^bTfeJ;t», ^niC^^JSUTSW^l'-Ae 
12=6) 2 ■PWii-&-r ^-f >:5'-y\';i/i&W-r d pJfigX 
Sfa7U'-A612©Sl-1'>^— /N'Jl'-egM^tl 
fcif^tt. 0iJ;^«mi)li§726d^e,^i vy>>m^n7.U 
\Z-OUtl^n^, SW^U'— A612©^2'f >^'-A*;p-c 
Sffi^nfe(i^«, «gS§i726*^LT^2 U'>>'ft^ 
/tXK3<>i H^^— {t^AXKl{C-r)fj;;0m-5. 

C©2)^igiCDSI)6fiCSJX«. h'^^— ff^/IXKli:, 
> v'(i^AXK2A^K3«) e *^ W5R^t ICSI tl-5§«« 

Tiv a&-5i.»«n>:/u-y>'3 >7>:/738<offi^«<&lll 

s-r ^ c i ic J; -p o 

2 0W)l&^fc'tt*i<seffl^ns«^tt. 3J1& 

mm\t3 fi s r>t::>©^'f A-f >^-a;pco 

|ig«4.5w s ti^C^. fe-t^AvCnetil-rot^-OH'^FBl 
fiS* .i: t/t^fls 7 - A S -e- pitgx 3E. 5 , 

iai2«*5SB3<75SilO||JgCSJ$^LTV^S. ClCXtt, 
H:/7-ilifiES (t^jg/i^iSjiS^) ilx>v'1f«^*)5g 
-rSit*07:J-ai^|5igSfi. A/Dn>A— 5'i402©ai:ti 
$ *i « -f ^' ; u p -fe -y- 1 4 0 0 B # » ;^ e. 
ti, T'-f v^;i'-:/a-fe y-tj-i4OO«0 7 tcs^^n^RFs^^ 
•t>-722rom:'aS:§ttms. a^J^ix-c >'iS')Hf-^7^D-b: 
(DSP) i:LT«. ^: hn — 5ttCODSP5600l*t£6 



Si^c ^ |g 2 © i: CO jifa 13 ^fCs-r ^ '>!^t < t 2 
<OfliSiJ(^»^'f A-f >^'— AVKOFbTIC. RF5=^-9-722*^e. 
9-i v'^';Ht:$n^c«^*S«f -5. DSPUOOttCKDif 

«) , ^^t3J;iX:^f6)tt^^ai-r5=t5ic:;^D^'5A^ 

^■rSDSF(0:/D>/5 5>:i^aftt7;p=f'JXAtt, ^ 
^«lcJ:oTJl»lXfeS. 

< i: fe 2 -rj® n i?*;pm^AX*<1«fi£$n« t#it 
-5. 

5fe-r H >:7 CO o i^fJ < <i: t> t -P CD ^ 

>H"^rtT-iiffi^5n^. «lfB'>;^£<<i:fc2-pro;5lS&0D 
fc*«-1'>^'-y\-;ntjaHi7U-A^«^b. 

H:/5-XZi-«^<D:t-X'<-:trajgiS5ccOX'^^' h;i/« 

0i3tt, *5S?^©-*JiS^JlcJ;« rji^j t>it8 (011 
C55$ns'x-i'x>7r v'XHFK) irtitt-i., ^-y-y 

«SnfcHy7-Jli^i!c«KScT'^5, 20Hz 

lC«62db*X (S:*:72db*X) Xab^, Sd^tlfch'-/ 

)^20Hz«^a 3 V-f ;ProjiSlCfflS L, ±®«14. 4KHz 
tt^j$200-7-f Jl/dEESJcT-S. 14.4KHz?r®A.^Jl!^^ 
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Jl/^ (BIS) t'J;oT, 12db/octave i^^^—'^') W 

Ht±, MA^^oT*3?,-r, 3251 <Djg«A^<S<.^® fife 

m S:«LTViS. n-nX7-i';l'5'tt400Hz (^ji6 
V-f;Hc:ffia) ®^j^T1.5db/octave®SiJ^-CM« «t 

^x-f x>>'rv'X) «rMJ&-rs. as<7)i — 9Mt.t^^ 

m^n. l4Amz<Di3^y h:tymM.-C\t. «ft*ttl3.5d 
b/octaveJC^t?), 

yi'-^^^ci:) l^;^fS]'s^-5Si]©S e)CDxn -ft 

U— 3^->X5^Att)tBfeW*t>^— -y-y l-A>e><0^ti 

xn— fc:p-yi7 Hi^ir/a^i^t^— y-y h*-*?.©!? i/^ 
<a)^2feco{i^$:ffit^B-r:i<i:IC^£-5. CCDJ; ^^^ji^^iiJET- 
^'-y -y hX3-«^Wia««S:^-ri^7 7T»0, * 

§im<D-mi&m-v$>i^2i^^ji^t^ c tmj ^#) * 

«LTVi^, D— /1X'7'i';U^S'«400Hz (Btj^ev-YjU 
JcffiS) (D^,*^T?6db/octaveCDSi|-&-Cj^S^£Mji6L, 1 
4.4KHzCD*>y h:t7«f^-Ctt, MS^ttlSdb/oclavet 

^5SttS!«}400Hz«y'f x'tbTitns. c:©{i#jit/a 



016«, 0l3~l5-eJS75^tlfeft^X'i'X>7T vX^: 

BS0-e*-5), 111 U'v'X:?' 1602. ^2 L'i/X5'1604, |g 
3 Uyx^^ieoe, ^1 n>T'>+H608. ^2 3>x>tJ- 
161O*^0*^nSJ;p(cE«^n, D— /tX7w;i/^Sr 
«lfig-r«, A:^M^KlttA:^l (011) fcfcTA^fctl. 
x>7 r >'XlsISScr)|±S:fj«Q-C7S:$n-5, 
S^rlfilX-f <y^l612«, fflS^:-H. i^iSilSS^- 
h\ HCDrslTX-f >y5^«0#x.-r-5fc*«)3.— tf 

-a*?^ffi«)#S;-t?*5. X'f •y^'ieizdtw^- hjcw 

3 >2»ZfcS«^tt. rJ>7'>-9-1608**U'v'X^'1604lC 
M?iJSi8i!*tl, EIKtt<S^iP-/'?X7-f JU^"J>i^^?£ 
-^^-5. X-f-y^l612*i®^t>i^ro;J?v'>'3 >3lCfeS 
U>?X^1604t±lHlKS:->Vy hT-i? hb. 

0^;^n-5*Jfifi»]ttiK>4OOHzcoiE»J^»ScT»r). d 

WS^X^'ieOZ 3KQ 
Uv'X^'1604 51.1KQ 

UvXiS'ieoe 2KQ 

3>7'>-tH608 0.0033pf 
n>^>-t>-1610 0.0047pf 

fc<t<, l^«©M^7'-i'X>7 7->X^tg^S«t-r2.^ 

iS'-y-y hxr3-fi^<D!gjsa^7P-r^^5:7Ta5 0. * 

ccD^iifi««jt?tt, «si''^;Ptt2-p©U"^;u 

mB-t^rci!b\zmm^n^y •y'^^mmt. ^mmmm.'Vs 
\zn^^r^mmms-^WL:km<Dmmi)irj.-^n^^^\z 

mtt^rn (steerable) j TfeS. g 

StCjgtiiiS^Wt ^^-y-y h*^^©xa-«^(D^ 

*-r4»lh^'-y-y h (ii55il^jig&gl8) 5l€riBll!< 

w-i/'xn-ffi^5aat*3tiTfiMM$n^i/n cm 

5ff'«ifi-r5«^. :::(D2^(Dgl!)*FBiroffi?sfe<j^c3ga[ 
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^i5«lHlSSl804'v<7)A^J<i:L.X2ie.n-g), ffrJISIW^feS 
la. mEE/)liSS:&fflD<>^';u-yi806»c:A:^j^n-5. 



B) J S;-o<0. rroy -y^^ttSWimjiKVsfc^tlC-r-S 

f ;i/^1802tpI^i^af|Hl8Sl804©f±j:^3«> 0l7tr*$tl 

08{csie.ns. 

fcJ:t/iL, 0l3~lS«3lifi0iJ-e«Z>i::p«)jl»,^fc'ltdi 
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